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changes would increase as the sum of the series in geometrical progression with the factor 2; so that in a time ten times as long as the average time between two encounters, by the same grains, the number of effects resulting from a single encounter would be on the average 8000.
Thus taking account of the three analytically distinct instantaneous effects, in. a time ten times as long as the average life of a path, the effects of an encounter would entail, oa the average, 8000 changes in the directions of paths of grains, 8000 linear shunts of component momenta through the distance <r in different directions, and 8000 shunts of the difference of the vis viva of the normal velocities through o- in the direction of the normals.
Assuming, then, that in these changes, or variations of the complex accident, each has its effect in removing a portion of any mean inequality, which portion is proportional to the mean inequality, some idea may be gathered of the predominance of the effect of these changes in bringing about and maintaining the mean condition of the medium to which the changes tend.
134. In order to form definite estimates, in terms of the quantities, or mean constants, which define the condition of the medium, of the rates of decrement of inequalities from the condition to which the variations tend, as well as to find expressions for the resulting condition of the medium, it seems, in the first place, necessary to define, somewhat precisely, what are the immediate after-effects which follow, severally, from the three instantaneous effects which have been analytically distinguished. For such definition the following general theorems may be proved.
THEOREM. The only effect which follows the instantaneous effects of an encounter, until there occurs another in which one of the grains is engaged, is the linear change in position of mass, energy, and momentum, which results from the instantaneous change in the direction of vis viva.
The proof of this theorem follows, at once, from the analytical definition of the three effects and their continued existence.
For the instantaneous effect of linear displacement of the component momenta by conduction through the distance a- in the direction of the common normal remains unaltered and hence produces no further effect till the next encounter.
And exactly in the same way the instantaneous exchange of the energy or vis viva of the components of the velocity of the grains, in the direction of the normal, remains unchanged until the next encounter. Therefore it follows that the instantaneous changes in the direction and velocity (which is obtained for each grain by superimposing on its actual velocity, before contact, the normal component of the relative velocity of the pair, measured in the direction opposite to the normal component of the velocity of the grain beforeof tho encounter.    In a granular medium, since each ououuntov involves two grains, the number of
